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ABSTRACT 
An experiment was conducted to evaluate the effects of biogen probiotic additives on growth performance 
of common carp, Cyprinus carpio. Four practical diets containing 0 (control) , 0.1, 0.2 and 0.3 % Biogen 
probiotic were used to feed fish. Seventy-two juvenile common carp (65 ± 3.5g) were randomly distributed 
between 12 fiberglass tanks of 500 L capacity. During 60 days of feeding trial, the fish receiving probiotic 
feeds showed significantly higher growth performance in terms of weight gain (WG), specific growth rate 
(SGR), protein efficiency ratio (PER), food conversion ratio (FCR) and survival rate (SR) in comparison 
with those fed the control diet (P<0.05). The best results in food efficiency and growth performance were 
observed in fish fed diets containing 0.3% of Biogen probiotic that were significantly different with that in 
other treatments (P < 0.05 ). Growth performance did not differ significantly (P>0.05) in fish fed diets 
containing 0.1 and 0.2 percent of probiotic. Fish carcass composition in the diets receiving probiotic 
improved from initial values i.e. higher levels of protein and lipid with lower levels of moisture and ash 
content and showed significant difference (P< 0.05) only with the basal control diet. There were no 
significant differences (P > 0.05) in body composition between the treatments which received probiotic. 
 Feeding juvenile carp with diets containing Biogen probiotic improves growth performances and feeding 
efficiency in them; the optimum addition of probiotic is 0.3 g/100gof diet. 
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INTRODUCTION 
Studies on practical application of the 
positive effects of some probiotics in the 
feeding of aquatic animals have been 
recently developed. Akrami et al., (2008) 
observed that growth, survival and feeding 
efficiency of juvenile Huso huso was 
improved when it received probiotic in its 
diet.  Gatesoupe, (1991) found best growth 
and survival for turbot larvae (Scopthalmus 
maximus) when they were fed probiotic 
strains of Lactic bacteria; Ziemer and Gibson 
(1998) overviewed the useful effects of 
probiotics when they was incorporated in 
animal diets. Eid and Mohamed (2008) 
found that probiotics acted as growth 
promoters in Nile Tilapia (Oreochromis 
niloticus ). Use of feed additives give a 
bacteriostatic effect, or stimulate the 
populations of bacteria living in alimentary 
tract, e.g. acids, herbs and herb extracts, 
prebiotics, probiotics and  synbiotics 
actually represent substances contained in 
food (or added to food) which activate 
growth or activity of beneficial strains of 
bacteria occurring in the alimentary tract 
(Freitag., et.al, 1999). The probiotics in 
aquaculture have been shown to have 
several modes of action: competitive 
exclusion of pathogenic bacteria through 
the production of inhibitory compounds; 
improvement of water quality; 
enhancement of immune response to host 
species; and enhancement of nutrition of 
host species through the production of 
supplementary digestive enzymes 
(Thompson et al., 1999; Carnevali et al., 
2006). Supplementary feeding in the form 
of additives in diet increase the carrying 
capacity of culture systems and enhance 
fish production specially in warm water 
fishes like carp by many folds (Hepher, 
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1975) and also offers the best means of 
production within shortest time in the pond 
( Devaraj, 1986).  
One of the most important factors for 
carnivorous and omnivorous fishes like 
common carp is digestibility and food 
absorption of artificial pelleted feeds; non-
conventional additions like fiber and 
probiotic in diets will improve food 
digestibility and its absorption (Piva 1998; 
Noh, et.al 1994). In respect to commerical 
aspects for manufacturing of aquatic 
animals, food constitute more than 50% of 
recurring expenses for fish farming 
management. Considering the economical 
value of carp farming and also the limited 
studies of probiotic in the diet of juvenile 
carp, this survey was done in order to 
determine the optimum dose for probiotic 
use and its effect on growth performances 
and feeding efficiency of juvenile carp. 
 
MATERIALS and METHODS 
Experimental setup 
Seventy-two juvenile common carp with an 
average body weight of 65± 3.5g were 
obtained from a private carp farm in 
(Somehsera city, Guilan provice, Iran) and 
brought to wet-lab of Faculty of Natural 
Resources, University of Guilan. Initially, all 
fish were stocked in 5 m3 tanks without 
feeding for 48 hrs. Then prior to the 
experiment, fish were randomly transferred 
to 12 tanks of 500 L with 6 fish per tank. 
Based on observations and feeding behavior 
of juvenile common carp during the trial, 
they were feed up to satiation 3 times a day 
(8 h, 12 h, and 18 h). Feeds were adjusted at 
2% of body weight.  . 
Fish were weighed once every week and 
daily rations were adjusted accordingly. The 
duration of the experiment was sixty days.   
 The growth trials were conducted in June 
and July. The trials were conducted on a 
12L:12D photoperiod. Water parameters 
like temperature, pH, DO were 24.2 ± 2 oC 
(well water), 7.5 ± 0.6 and 5.8 ± 0.71 mg/l, 
respectively. 
 
Diet design  
Four iso-nitrogenous diets were formulated 
from practical ingredients (Table 1). The 
control basal diet was without feed 
additives (Biogen) *, while the other diets 
were supplemented with 0.1, 0.2 and 0.3 % 
Biogen. To prepare the experimental diets 
each component was individually weighed 
and the premixes of vitamin, mineral and 
other additives were thoroughly mixed 
together and then added to the main 
components together with oil and again 
mixed for 15 min. Water was added (300 ml 
kg-1) until the mixtures became suitable for 
making strands (dough). The wet mixture 
or dough was slow cooked (steamed 
without pressure) for 15 – 20 min. To obtain 
stiff dough, this dough was extruded 
through a kitchen noodle maker with 2 mm 
diameter to obtain strand or pellets of 2 mm 
× 2 mm; the strand were oven dried at 60 
oC for 24 hour to reduce the moisture 
content to less than 10 % (Lovell, 1991). 
* Manufactured by China Way Corporation 16-4 
No. 424 Chung Ming Road. Taichung  Taiwan. 
 
Growth and proximate chemical 
composition  
The experiment was carried out in four 
variants (including a control variant), each 
with three replicates. Each tank (500L) was 
stocked with 6 pcs of fish with an average 
initial weight of 65±3.5g. Fish were 
weighed once every week and mortality 
was recorded daily. Rations were adjusted 
every week according to weight of biomass 
and mortality. All ingredients, test diets 
and whole body composition were 
analyzed at the nutritional laboratory 
(Faculty of Natural Resources, University 
of Guilan). Chemical analysis was carried 
out according to procedures described by 
A.O.A.C 1995); the water content (moisture) 
was determined by method of drying 
samples at 105CO to a constant weight, total 
crude protein by Kjeldahls method with the 
multiplier 6.25; lipid content (E.E) by 
Soxhlet method, with petroleum ether as 
solvent for 8hours; total ash content was 
determined by the mineralization of sample 
at temperature of 550CO for 8 hours (Linn 
Electo-therm Furnace). The amount of 
Nitrogen-Free extract was estimated by 
differences between dry mass and sum of 
remaining components. 
  For body composition analysis, three fish 
were randomly sampled  from each 
treatment  at the end of experiment, killed 
with over dose of MS222, pooled, passed 
through a meat grinder, freeze-dried for 64 
hour, and then body crude protein, lipid 
(E.E) and ash content were determined  for 
final body analysis (as prescribed before). 
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Also six fish were sampled from the stock 
in the beginning for the initial body 
composition.  
The growth parameters were calculated as 
follows: 
Weight gain (WG; g) = Ave. Final wt – Ave. 
Initial wt (Baker, 1985) 
Specific growth rate (SGR; % / day) =  
 Ln. Final wt – Ln. Initial body wt × 100 / 
experimental periods (day) (Helland, et.al. 1996) 
Food conversion ratio (FCR) = Dry Feed 
intake (g)/wet weight gain (g) (Hevroy, 2005) 
Protein efficiency ratio (PER) = Weight 
gain (g) / Protein intake (g) × 100 (Helland, 
et.al. 1996) 
Survival Rate (%) = No. Final Fish/No. Initial 
Fish× 100 (Baker, 1985)    
Statistical analysis 
Initially, data were analyzed for normal 
distribution using Kruskal Wallis test. If the 
data were normal, then the mean 
comparison between treatments was 
carried out by Duncan-multiple range test 
in one-way analysis of variance (ANOVA). 
In case of non normal distribution we 
activated them to normal data and in the 
case of being not normal again, we used the 
non-parametric test of Kruskal-Wallis. 
Mean comparison of data for being 
significant or non-significant between 
treatments was conducted by using 
software package and Excel at 5% level.       
 
Table 1. Percentage composition of ingredients of experimental diets and their proximate analysis (% as 
feed basis)(Practical Diet 
Experimental Diets Feeding ingredients 
control 0.1 0.2 0.3 
Fish meal (60 % cp) 15 15 15 15 
Soya bean meal (42 % cp) 20 20 20 20 
Wheat powder (18 % cp) 20 20 20 20 
Corn powder (25 % cp) 15 15 15 15 
Wheat brand (10 % cp) 11 11 11 11 
Rice brand (7 % cp) 8.73 8.63 8.53 8.43 
Sunflower oil 2 2 2 2 
Fish oil 2 2 2 2 
Vitamin premixes1 3 3 3 3 
Mineral premixes2 2 2 2 2 
Binder 1 1 1 1 
Anti-fungi3 0.25 0.25 0.25 0.25 
Antioxidant3 0.02 0.02 0.02 0.02 
Biogen4 0 0.1 0.2 0.3 
 
Proximate analysis n=? (%) ± SD 
Moisture 11± 1 9.8 ± 0.8 10 ± 0.4 9.6 ± 0.32 
Crude protein (cp) 25.3 ± 0.26 25.1 ± 0.66 25.2 ± 0.71 25.7 ± 0.66 
Ether Extract (lipid) 6.3 ± 0.38 6.4 ± 0.38 6.5 ± 0.46 6.8 ± 0.39 
Crude fiber (cp) 7.4 ± 0.22  7.1 ± 0.32 6.9 ± 0.42 6.6 ± 0.47 
Ash 10.3± 0.18 10.6 ± 0.19 10.1 ± 0.38 10.5 ± 0.73 
Nitrogen Free Extract (NFE) 40.3± 2.2 40.5 ± 2.6 40 ± 2.8 40.8 ± 2.3 
Gross Energy4 (kcal / 100g) 390.8 ± 13 390.4 ± 15 390.6 ± 14 390.8 ± 12 
*  Danesh, et.al 1994 
1, 2. NRC 1993 and Noverian, et.al  2009 
3. Anti-fungi,make the food free from fungus, while Anti-oxidant prevent it from being rancid during trial. 
4. Each kg Biogen® contain: Allicin 0.247 micromil/gm, high-unit hydrolytic enzyme 3690 units/gm, (proteolytic-lipolytic-
amylolytic and cell separating enzymes), Bacillus subtills Nato 6× 107 cells/gm, Glinsen extract. Manufactured by China 
Way Corporation 16-4 No. 424 Chung Ming Road. Taichung Taiwan. 
4. Gross energy-Based on 5.65 Kcal/g protein, 9.45 Kcal/g fat and 4.1 carbohydrate Kcal/g (NRC, 1993)  
 
RESULTS and DISCUSSION 
The growth performance parameters of 
juvenile common carp fed diets 
supplemented with feed additives of 
Biogen probiotic are shown in table 2. At 
the end of the experimental period the 
group of fish fed with supplemented diets 
of Biogen showed significantly (P < 0.05 ) 
better growth performance and feed 
efficiency than the fishes fed the control 
diet. Growth performance like WG, SGR, 
FCR and PER in fish fed with 0.1 and 0.2 % 
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Biogen was not significantly different 
(P>0.05); however, fish fed the 
supplemented diets of Biogen at 0.3 % level 
had significantly higher (P < 0.05) values in 
growth performance as compared with that 
with other diets. The survival rate of fish 
fed with supplemented Biogen showed no 
significant difference (100 %). These results 
are in agreement with the results of 
Mehrim (2001) and Diab, et al., (2002) for 
warm water fishes like Nile Tilapia 
(Oreochromis niloticus). Khattab, et al (2004) 
and Mohamed et al., (2007) reported that 
Nile tilapia fingerlings fed on diets 
supplemented with probiotics exhibited 
greater growth performance and feed 
efficiency than those fed with control diet (0 
% probiotic); these results are comparable 
with our results for common carp. Similar 
results were reported by Gafarian et al 2007, 
(Huso huso) using bacteria as probitics 
which promote growth and feed efficiency. 
 
Table 2. Growth performance and feed efficiency of Juvenile common carp fed experimental diets (X ± SD) 
Experimental diets Parameters 
control 0.1 0.2 0.3 
Initial ave. wt (g) 65 ± 2.29  65.2 ± 3.1 65.4 ± 2.1 65.3 ± 2.6 
Final ave. wt (g) 89 ± 1.9a 103 ± 2.6b 106.2 ± 3.7b 131.3 ± 3.3c 
WG (g) 24 ±101a 37.8 ± 2.8b 40.8 ± 2.3b 66 ±3.6c 
SGR ( % / day) 0.40 ± 0.02a 0.63 ± 0.06b 0.68 ± 0.03b 1.1 ± 0.08c 
FCR 1.91 ± 0.06a 1.63 ± 0.05b 1.60 ± 0.04b 1.30 ± 0.05c 
PER 0.47 ± 0.07a 0.63 ± 0.03b 0.64 ± 0.03b 0.97 ± 0.26c 
Survival Rate (%) 85 a 100 b 100 b 100 b              
Value in the some row with a different superscript are statistical different (P < 0.05 ). 
 
Table 3. Chemical composition (wet weight basis) of whole body of Juvenile common carp fed 
experimental diets X ± SD 
Experimental diets(Biogen probiotic) Chemical 
composition (%)  initial  control 0.1 0.2 0.3 
Moisture 67.3 ± 0.22 65.7 ± 0.21 59.4 ± 0.46 59.3 ± 0.21 59.1 ± 0.33 
Crude protein 15.56 ± 0.61 16.3 ± 0.33 18.7 ± 0.51 18.6 ± 0.34 18.7 ± 0.26 
Ether Extract 4.60 ± 0.44 4.90 ± 0.38 6.8 ± 0.28 6.86 ± 0.35 6.88 ± 0.39 
Ash 6.70 ± 0.32 5.99 ± 0.18 4.3 ± 0.23 4.20 ± 0.31 4.10 ± 0.28 
The mean differences were not observed between treatments (P > 0.05). 
 
CONCLUSION 
In addition Carnevali et al., (2006) for sea 
bass juveniles (Dicentrarchus labrax), and 
Decamp and Moriarty (2006) for shrimps 
(Litopenaeus vannamei and Penoeus 
monodon) found significant effects of 
supplemented addition of probiotic on 
growth performance. Similar trends were 
found in this respect with Noh et al., (1994) 
and Bogut, et al., (1998) who studied the 
effect of supplementing common carp 
feeds with different additives, including 
antibiotics, yeast and bacteria; they 
observed better growth with bacteria as 
probiotic supplemented diets and also best 
survival rate (100 %) which is comparable 
with our results. Average of whole body 
composition including crude protein, lipid 
(ether extract), ash and moisture estimated 
on wet weight basis are presented in Table 
3. No statistical differences were observed 
in body composition in fish groups that 
received Biogen probiotic (P>0.05) 
although they improved in body 
composition from their initial values i.e. 
higher deposition of protein and fat with 
lower deposition of moisture and ash. The 
fishes not receiving Biogen probiotic 
(control) showed lower values in body 
composition compared with other diets (P 
< 0.05). These results are in close 
agreement with results of Diab et al., 
(2002); Lara-Flores et al., (2003) and 
Mohamed et al., (2007). 
It could be concluded that the addition of 
Biogen probiotic showed a positive 
influence on growth performances of 
juvenile common carp. From feed 
utilization data and from the economical 
point of view, the diet supplemented with 
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ﻫﺎی رﺷﺪ و ﺗﺮﮐﯿﺐ ﺑﺪن ﮐﭙﻮر ﻣﻌﻤﻮﻟﯽ ﺟﻮان  اﺛﺮ ﺳﻄﻮح ﻣﺨﺘﻠﻒ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﺑﺮ ﺷﺎﺧﺺ
  (L .oiprac sunirpyC)
  
  ﻧﺼﺮاﷲ زاده. ﻧﻮﯾﺮﯾﺎن، ا. ع. ح
  
  ﭼﮑﯿﺪه
ﺑﺮ ﻋﻮاﻣﻞ رﺷﺪ و ﮐﺎرآﯾﯽ در ( ﺑﻌﻨﻮان ﻣﮑﻤﻞ و اﺿﺎﻓﻪ ﮐﻨﻨﺪه)ﻒ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﯾﮏ آزﻣﺎﯾﺶ ﺟﻬﺖ ارزﯾﺎﺑﯽ ﺳﻄﻮح ﻣﺨﺘﻠ
و 2.0، 1.0، (ﺷﺎﻫﺪ )0ﺣﺎوی ( ﺗﺠﺎری)ﭼﻬﺎر ﺟﯿﺮه ﭘﺎﯾﻪ . ، اﻧﺠﺎم ﮔﺮﻓﺖ(oiprac sunirpyC)ﮐﭙﻮر ﻣﻌﻤﻮﻟﯽ ﺟﻮان 
ﺗﻌﺪاد .  ﻗﺮار ﮔﺮﻓﺖ(ﺳﻪ ﺗﮑﺮار) درﺻﺪ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﺑﻪ ﺟﯿﺮه ﮐﭙﻮر اﺿﺎﻓﻪ ﺷﺪ و  ﻣﻮرذ ﺗﻐﺬﯾﻪ ﺳﻪ ﮔﺮوه از ﻣﺎﻫﯿﺎن 3.0
.  ﻟﯿﺘﺮی ﺗﻮزﯾﻊ ﺷﺪﻧﺪ005 ﻣﺨﺰن ﻓﺎﯾﺒﺮ ﮔﻼﺳﯽ 21ﺑﺼﻮرت ﮐﺎﻣﻼ ﺗﺼﺎدﻓﯽ ﺑﯿﻦ (  ﮔﺮم56 ± 5.3) ﻗﻄﻌﻪ ﮐﭙﻮر ﺟﻮان 27
 روز آزﻣﺎﯾﺶ، ﮔﺮوه ﻣﺎﻫﯿﺎﻧﯽ ﮐﻪ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ درﯾﺎﻓﺖ ﮐﺮدﻧﺪ، ﻋﻮاﻣﻞ رﺷﺪ و راﻧﺪﻣﺎن ﻏﺬاﯾﯽ آﻧﻬﺎ ﻣﺎﻧﻨﺪ 06ﺑﻌﺪ از 
و درﺻﺪ ﺑﻘﺎ ﺳﻄﺢ ( RCF)، ﺿﺮﯾﺐ ﺗﺒﺪﯾﻞ ﻏﺬا (REP)، ﮐﺎرآﯾﯽ ﭘﺮوﺗﺌﯿﻦ (RGS)، ﻧﺮخ رﺷﺪ وﯾﮋه (GW)اﻓﺰاﯾﺶ وزن 
 < 50.0)ﺑﻮدﻧﺪ، ﻧﺸﺎن دادﻧﺪ ( ﺷﺎﻫﺪ)ﺑﺎﻻﺗﺮ و ﻣﻄﻠﻮﺑﺘﺮی را ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻣﺎﻫﯿﺎﻧﯽ ﮐﻪ ﺟﯿﺮه آﻧﻬﺎ ﻓﺎﻗﺪ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ 
ﮏ ﺗﻐﺬﯾﻪ ﺷﺪﻧﺪ،  درﺻﺪ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿ3.0ﺑﻬﺘﺮﯾﻦ ﻋﻮاﻣﻞ رﺷﺪ و راﻧﺪﻣﺎن ﻏﺬاﯾﯽ در ﮔﺮوه ﻣﺎﻫﯿﺎﻧﯽ ﮐﻪ ﺑﺎ ﺟﯿﺮه (. P
ﻋﻮاﻣﻞ رﺷﺪ و ﮐﺎرآﯾﯽ ﻏﺬا (. P < 50.0)ﺑﺪﺳﺖ آﻣﺪ و ﺑﻪ ﻟﺤﺎظ آﻣﺎری ﺑﺎ ﺳﺎﯾﺮ ﺗﯿﻤﺎر ﻫﺎ دارای اﺧﺘﻼف ﻣﻌﻨﺎ داری ﺑﻮدﻧﺪ 
(. P > 50.0) درﺻﺪ ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﺑﻪ ﻟﺤﺎظ آﻣﺎری اﺧﺘﻼف ﻣﻌﻨﺎ داری را ﻧﺸﺎن ﻧﺪادﻧﺪ 2.0 و 1.0در ﺟﯿﺮه ﻫﺎی 
ﺗﺮﮐﯿﺒﺎت ﺷﯿﻤﯿﺎﯾﯽ ﻻﺷﻪ در آن ﮔﺮوه از ﻣﺎﻫﯿﺎﻧﯽ ﮐﻪ ﭘﺮوﺑﯿﻮﺗﯿﮏ درﯾﺎﻓﺖ ﮐﺮدﻧﺪ، ﺑﻬﺒﻮد ﯾﺎﻓﺘﻨﺪ، ﺑﻪ ﻋﺒﺎرﺗﯽ ﻣﯿﺰان ﭘﺮوﺗﺌﯿﻦ 
ﮐﺎﻫﺶ را ( ﻗﺒﻞ از ﺗﻐﺬﯾﻪ)و ﭼﺮﺑﯽ ﻻﺷﻪ اﻓﺰاﯾﺶ ﯾﺎﻓﺘﻪ در ﺣﺎﻟﯿﮑﻪ ﻣﯿﺰان رﻃﻮﺑﺖ و ﺧﺎﮐﺴﺘﺮ ﻧﺴﺒﺖ ﺑﻪ ﺗﺮﮐﯿﺒﺎت اوﻟﯿﻪ 
ﺗﺮﮐﯿﺒﺎت (. P < 50.0)دارای اﺧﺘﻼف ﻣﻌﻨﺎ دار آﻣﺎری ﺑﻮدﻧﺪ ( ﻫﺪﺷﺎ)ﻧﺸﺎن دادﻧﺪ و ﺑﺎ ﺟﯿﺮه ﭘﺎﯾﻪ ﻓﺎﻗﺪ ﭘﺮوﺑﯿﻮﺗﯿﮏ 
ﺷﯿﻤﯿﺎﯾﯽ ﻻﺷﻪ در ﺗﯿﻤﺎر ﻫﺎی ﻣﺨﺘﻠﻒ ﺣﺎوی ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﺑﻪ ﻟﺤﺎظ آﻣﺎری اﺧﺘﻼف ﻣﻌﻨﺎ داری را ﻧﺸﺎن ﻧﺪادﻧﺪ 
و ﻋﻮاﻣﻞ رﺷﺪ و ﮐﺎرآﯾﯽ ﻏﺬا در ﮐﭙﻮر ﻣﺎﻫﯿﺎن ﺟﻮان ﮐﻪ ﺑﺎ ﺟﯿﺮه ﺣﺎوی ﺑﯿﻮژن ﭘﺮوﺑﯿﻮﺗﯿﮏ ﺑﻌﻨﻮان ﻣﮑﻤﻞ (. P > 50.0)
 3.0اﺿﺎﻓﻪ ﮐﻨﻨﺪه ﻣﻮرد ﺗﻐﺬﯾﻪ ﻗﺮار ﮔﺮﻓﺘﻨﺪ ﺑﻄﻮر ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ ای ﺑﻬﺒﻮد ﯾﺎﻓﺘﻪ ﮐﻪ ﺳﻄﺢ ﻣﻄﻠﻮب آن در اﯾﻦ آزﻣﺎﯾﺶ 
  .  ﮔﺮم ﺟﯿﺮه ﻣﯽ ﺑﺎﺷﺪ001ﮔﺮم در 
  
 
